Regulation of transcription by translational components in coupled translation-transcription cell-free system.
A coupled translation-transcription cell-free system was established from eukaryotic cells. The biosynthetic activity of this coupled system closely resembles the synthetic behavior of cells in vivo, and exhibits regulatory phenomena similar to that of intact cells. The translational system consists of rabbit reticulocyte lysate, or its components fractionated by centrifugation. The transcriptional portion consists of cockerel liver nuclei. Incorporation of amino acids into protein by the coupled system is linear for hours. Similarly, transcription in the coupled system is continuous for hours and is proportional with time. More than 90% of the transcriptional products are secreted into the incubation medium. The components of the translational system influence and regulate transcriptional activities. In the presence of ribosomes the nuclei transcribe mostly poly(A)+ RNA with alpha-amanitin sensitivity consistent with activation of RNA polymerase II. Hybrid selection experiments demonstrate authentic preproalbumin mRNA among the transcriptional products. The putative mRNA secreted into the medium in the coupled system is found on polysomes, indicating translation of de novo synthesized message. Addition of excess reticulocyte mRNP to the medium of the coupled system results in transcription of primarily ribosomal RNA, 5S RNA, and tRNA, the products of RNA polymerases I and III. These activities closely imitate the behavior of liver in vivo under conditions of nutritional shifts or hormonal influences. The coupled system transcribes, processes, and transports substantial quantities of RNA, about 1.6 micrograms/10(6) nuclei/h. Thus, a coupled system has been established that lends itself to the exploration of regulatory interactions of cell components as it appears to closely resemble the in vivo situation.